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1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 8 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.1 6 and Section 607 of the Administrative instructions under the PCT). 

These annexes consist of a total of 7 sheets. 
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S Basis of the report 

□ Priority 

□ Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

□ Lack of unity of invention 

S Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 

S Certain documents cited 

S Certain defects in the international application 

S Certain observations on the international application 
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I, Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originaliy filed" and are not annexed to 
the report since they do not contain amendments (Ruies 70. 16 and 70. 1 7).y. 
Description, pages: 

1 -5 as received on 23/1 0/2000 with letter of 1 8/1 0/2000 

Claims, No.: 

1-10 as received on 23/1 0/2000 with letter of 1 8/1 0/2000 

Drawings, sheets: 

1/4-4/4 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, sheets: 

5. H This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

see separate sheet 

6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-7,9,10 




No: 


Claims 


8 


Inventive step (IS) 


Yes: 


Claims 


5,9 




No: 


Claims 


1-4,6-8,10 


Industrial applicability (IA) 


Yes: 


Claims 


1-10 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



VI. Certain documents cited 

1. Certain published documents (Rule 70.10) 

and / or 

2. Non-written disclosures (Rule 70.9) 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sh et 
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Re It ml 

The amendments carried out on claims 1, 3 and 8 and the corresponding parts of the 
description contravene Art 34(2)(b) PCT, because they go beyond the disclosure as 
originally filed. The replacement of the term "myelin neurofilaments" with 
"neurofilaments" is not supported by the original application. 

Neurofilaments as described in standard textbooks such as "Molecular Biology of the 
Cell" (2. edition, Alberts et al.; Garlan Publishing Inc., 1989; p 663 para 2) consist of 
three neurofilament proteins none of which being myelin. 

Myelin sheaths however are only formed by specialized Schwann cells ("Molecular 
Biology of the Cell" (2. edition, Alberts et al.; Garlan Publishing Inc., 1989; p 1073 para 
2) 

Hence, myelin neurofilaments are specific neurofilaments and consequently, antibodies 
which bind to neurofilaments do not necessarily bind to myelin neurofilaments. 
Although the original application contains an example in which antibodies binding to 
bovine neurofilaments are assayed, it does not form a basis for a more general claim 
directed to a method involving testing for antibodies which bind to "neurofilaments". 
Thus, this report is established as if said amendments had not been made. 
A copy of the above cited literature is appended to this report. 

Re Item V 

The following documents are referred to in this communication: 

D1: ENVIRONMENTAL HEALTH PERSPECTIVES, vol. 105, no. 1 1, November 

1997(1997-11), pages 1172-1174 
D2: WO 98 13694 A (2 April 1 998) 
D3: WO 98 03647 A 

D4: WO 99 47932 A (23 September 1 999) 
1 Novelty fArt 33f2) PCT): 

1.1 The subject-matter of claim 1 embraces embodiments that involve assaying a 
biological sample for antibodies which bind to myelin or to one or more antigenic 
(immunogenic) parts thereof. 
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Claim 1 is novel because none of the available documents discloses a diagnostic 
method that involves the detection of antibodies directed to myelin or antigenic 
parts thereof neither an assay testing a biological sample for antibodies which 
bind to myelin neurofilaments or to one or more antigenic fragments thereof. 
Consequently, dependent claims 2-7 are also novel. 

1.2 Claim 8 is directed to a kit comprising myelin, myelin neurofilaments or parts 
thereof. Thus, a kit which has as single constituent myelin falls within the scope of 
the claim. Recombinant myelin proteins are described in the art (e.g. D3: p 2 I 30 - 
p 3 I 17). As a myelin preparation as described in the art cannot be distinguished 
from the kit as claimed, the subject-matter of claim 8 is not novel. 

1.3 it extends to kit is not novel, because myelin protein and fragments thereof are 
known in the art (e.g. D3: p 2 I 30 - p 3 I 5). A kit as such is not considered to be a 
technical feature. Thus, a kit merely comprising myelin is not novel. 

1.4 Claims 9 and 10 are novel, because the specific peptide sequences (SEQ ID Nos 
1-8) and a kit containing myelin and Acinetobacter calcoaceticus have previously 
not been disclosed. 

2 Inventive Step (Art 33(3) PCT): 

2.1 Claim 1 does not appear to satisfy Art 33(3) PCT for the following reasons: 

The underlying hypothesis of the present application is that spongiform disease is 
caused by cross-reactive autoantibodies evoked following exposure to biological 
material containing certain bacteria e.g. Acinetobacter sp. (application: p 1 112- 
17). In other words, Acinetobacter sp. exhibits molecular mimicry of antigens of 
the nervous system (e.g. myelin or myelin fragments) of mammals. Cattle 
exposed to Acinetobacter thus produce antibodies that bind with Acinetobacter 
antigens but also with self antigens. This hypothesis is known from each of the 
documents D1 (p 1 173 col 1 para 3) and D2 (abstract, p 2 last paragraph- p 3 
para 1). 

On the basis of the above hypothesis the antibodies detected according to the 
method of present claim 1 should also bind to an antigenic peptide that exhibits 
molecular mimicry of a mammalian myelin peptide. Thus, the diagnostic test of D2 
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(D2: p 2 last paragraph) detects the same antibodies as the diagnostic test of 
present claim 1 but the assayed antigens are different. It is stated in D2, that the 
detected antibodies cross-react with myelin (D2: p 2 last paragraph). 
Since the underlying hypothesis is known from D2, which is considered to 
represent the closest prior art, it appears to be an arbitrary choice to assay either 
antibodies which bind to antigenic peptides of Acinetobacter that exhibit molecular 
mimicry of a mammalian myelin peptide or to assay antibodies which bind to 
myelin or antigenic parts thereof (Guidelines IV 8.8 C1). The provision of the test 
antigen, namely myelin or myelin fragments, is well known in the art (see e.g. D3: 
p 2 I 30 - p 3 I 5). Since prima facie the antigen myelin is more easily available 
than the antigenic peptides of Acinetobacter, it appears obvious for the skilled 
person to choose the more convenient antigen i.e. myelin in order to set up a 
diagnostic method. 

Furthermore, the formulation of claim 1 does not require that the test has to be 
carried out for both antigens: myelin and myelin neurofilaments, which is 
described in one embodiment (appl.: p 4 I 24-25). According to the wording of 
claim 1 the scope of the claim includes methods, which only test for antibodies 
which bind to myelin and/or antigenic parts thereof. 

In conclusion, inventiveness cannot be acknowledged for claim 1. The same 
arguments apply to the dependent claims 2-4,6 and 7 as these claims do not 
contain an inventive concept per se. Similarly, the testkit according to claim 10 
does not appear to involve inventive activity. 

2.2 The method of claim 5 and the diagnostic kit of claim 9 appear to satisfy Art 33(3) 
PCT because none of the available prior art documents renders the selection of 
the peptides identified by SEQ ID NOs 1-8 obvious. 

Re Item VI 

Since the priority of the present application is valid, D4, which was published (23.9.99) 
after the priority date (26.1 1.98) of the present application does not belong to the state 
of the art. However, in some cases D4 might become relevant in the regional phase for 
the assessment of novelty (e.g. before the EPO pursuant to Art 54(3) EPC). 

Re Item VII 
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The expression "incorporated herein by reference" in respect of prior art documents 
(e.g. page 3116) leads to a doubt as to whether the requirement of the description 
being self-contained is satisfied (Guidelines II, 4.17). 

Re Item VIII 

Claim 1 does not satisfy Art 6 PCT because the expression "biological sample" is too 
broad and therefore not fully supported by the description. "Biological sample" 
comprises for example a urine sample, but there is no indication throughout the 
application that a sample other than a serum sample (p 4 I 1 and I 20-22) is suitable the 
for claimed diagnostic method. 
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DIAGNOSIS OF DEMYELINATING OR SPONGIFORM DISEASE 

This invention relates to the diagnosis of demyelinating diseases and spongiform 
encephalopathies in animals and humans, especially BSE and similar or related diseases 
5 in humans. 

In our co-pending International application WO97/02667 we have disclosed a new 
diagnostic test for spongiform encephalopathy and other demyelinating conditions in 
mammals. The test disclosed in our prior application is based on a model of the genesis 

10 of this pathological state which is applicable to the various forms in which it is manifest 
in humans and other animals. In relation to the bovine spongiform disease this model 
provides an alternative to the current theory based on the formation of prions. Briefly, 
the new model is based on the phenomenon of molecular mimicry according to which 
mammals exposed to certain bacteria having peptide sequences which mimic myelin 

15 peptides experience an auto-immune reaction. Foremost among the bacteria that are 
involved in the induction of the auto-immune reaction are Acinetobacter species, 
especially Acinetobacter calcoaceticus. The diagnostic test based on the new model 
opens up the possibility of early treatment of these infections e.g. by use of an 
appropriate antibiotic to prevent further auto-immune attack on the animal's own myelin. 

20 

In our International application W099/47932, we have confirmed the presence of 
elevated levels of Acinetobacter IgA antibodies in sera of patients suffering from 
multiple sclerosis (MS) and Creutzfeld-Jacob disease CJD. 

25 In our priority UK application 9825948.4 we described further tests which confirmed the 
presence of antibodies to bovine myelin and also to bovine neurofilaments in the sera of 
cows that have died from BSE. These antibodies are of the IgA type. Similar results 
have also been obtained with sera from patients suffering from MS and CJD. These 
findings confirm the validity of the model described above and permit the conclusion that 

30 we have discovered a general pattern of the origin of similar diseases that occur or may 
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occur in vertebrates including humans and other farm animals e.g. in poultry farms. Our 
latest results also provide the basis of a further test for the early identification of these 
diseases, especially incipient BSE in cows. This further test may either be alternative to 
or additional to that based on the detection of IgA antibodies to Acinetobacter species 
5 e.g. Acinetobacter calcoaceticus. 

The present invention therefore comprises a method for diagnosing spongiform disease 
or demyelinating disease in vertebrates, including BSE, MS and CJD, which comprises 
assaying a biological sample for antibodies, especially IgA antibodies, which bind to 
10 myelin and/or neurofilaments or antigenic (immunogenic) parts thereof, including 
peptide components as hereinafter specified. 

The method preferably comprises assaying for antibodies to myelin and /or 
neurofilaments of vertebrate species e.g bovine or human species. However, myelin 
15 and neurofilaments from other species which are sufficiently homologous to those of 

bovine or human species to bind to the antibodies under estimation may alternatively be 
used . 

In carrying out the method a positive result is indicated by levels of antibodies at least 
20 about two standard deviations above that of control samples. 

The invention also comprises a diagnostic kit for the detection of spongiform disease or 
demyelinating disease in vertebrates comprising, as test antigen, myelin or 
neurofilaments or antigenic (imunogenic)parts thereof. 

25 

The test antigen used in the above defined method and diagnostic kit may 
be a peptide component of the myelin or neurofilaments, such as one of the following 
peptides having Sequence ID Nos 1-8, namely, 
l.NEALEK 2. LKKVHEE 3. EALEKQL 4. ELEDKQN 
30 2. EALEKQL 6. KKVHEE 7. EIRDLR 8. EQEIRDLR 
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The above sequences have been retrieved from the Protein Information Resource 
database release 44. 

In view of the greater specificity of the IgA antibodies in the immune response it may be 
5 concluded that the mechanism of infection with Acinetobacter is via the mucous 
membranes of the body, the primary sites being the gut or the nasal passages. It is 
possible that the nasal passages are the site of infection, resulting from inhalation of dust 
formed from dried sewage or animal excrement and carrying Acinetobacter. The 
knowledge of this mechanism implies the need for improved hygiene practices in the 
10 rearing of farm animals. 

Experimental 

Assays for the above mentioned organisms are described in our co-pending applications 
15 identified above, the contents of which are hereby incorporated by reference. Similar 
assay procedures using myelin protein or neurofilaments as test antigens are described 
below. 

ELISA TEST: 

20 (1) Aliquots of 200ul of the antigen suspension A or B were absorbed on 96 well flat 
bottomed rigid polystyrene microtitre plates overnight at 4 deg. Cent. (Antigen A is 
bovine myelin from Sigma Chemical Company, Fancy Road, Poole, Dorset, BH12 4XA, 
UK, at a concentration of 5ug/ml and antigen B is bovine neurofilaments from Sigma 
also at a concentration of 5ug/ml). 

25 (2) The plates are then washed 3 times with phosphate buffered saline (PBS) 0. 1 % 
(v/v) Tween 20. 

(3) Aliquots of 300ul of blocking solution (0.2% w/v ovalbumin, 0.1 % v/v Tween) 
in PBS is added to each well and incubated for one hour at 37 deg. Cent. 

(4) The plates are then washed 3 times with PBS. Tween 20. 
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(5) Aliquots of 200ul serum samples (test or control) diluted 1/200 in PBS. Tween is 
added and incubated for 2 hours at 37 deg. Cent. 

(6) The plates are then washed 3 times with PBS. Tween 20. 

(7) Aliquots of 200ul of peroxidase conjugated rabbit anti-cow IgA (alpha chain) 

5 diluted 1/4000 with PBS. Tween are added and incubated for 2 hours at 37 deg. Cent. 

(8) The plates are then washed 3 times with PBS. Tween 20. 

(9) The development of the colorimetric assay takes place at room temperature for 20 
minutes, after the addition of 200ul per well of 0.5 mg/ml (2,2'-azinobis (3-ethylbenz- 
thiazoline-6-sulphonic acid) in citrate/ phosphate buffer, pH 4.1, containing 0.98 mM 

10 hydrogen peroxide. 

(10) The reaction is then stopped with lOOul of 2 mg/ml sodium fluoride and optical 
densities measured at a wavelength of 630 nm with a micro-ELISA plate reader. 

(11) All assays are done under coded conditions, in that the tester is unaware of the 
origin of the serum being studied (Test or control). 

15 (12) All tests are done in duplicate. 

The foregoing test procedure may be carried out in the same manner using human myelin 
or neurofilaments or peptides derived therefrom. 

20 This assay is a novel way of diagnosing cattle suffering from bovine spongiform 

encephalopathy and humans suffering from MS and CJD in that it describes a test where 
antibodies to two brain antigens can be determined in bovine or human sera. Any 
reading in excess of 2 standard deviations of the healthy controls would indicate a 
positive response. Furthermore the test should be positive (above 2 standard deviations) 

25 for both antigens: (A) Bovine myelin protein and (B) Bovine neurofilaments. 

This is the first assay that describes measurements of autoantibodies to brain antigens in 
BSE affected cattle and patients with MS and CJD. 

30 Results for BSE are shown in the accompanying Figures 1 and 2. 
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Those for MS and CJD are shown in the accompanying Figure 3. 

The tests described in our above-mentioned International applications may be combined 
with that of the present invention. This combined test is particularly suitable for use in 
5 testing for BSE. This combined test may be termed the "MAN test" and is based on 

separate measurements of autoantibodies to bovine myelin (white matter of the brain) and 
to bovine neurofilaments (gray matter of the brain), as well as to specific antibodies to 
the saprophytic bacterium Acinetobacter calcoaceticus. 

10 The auto-antibodies to bovine myelin and to bovine neurofilaments and antibodies to 

Acinetobacter are measured as previously described, for each animal tested. The MAN 
index is then obtained by multiplying the optical densities according to the following 
algorithm: = 

15 Myelin Ig A autoantibody x Acinetobacter antibody x Neurofilaments autoantibody 
i.e. the multiplication product M x A x N. 

The accompanying Figure 4 shows the results of this test when compared to healthy 
w organic"controls or to controls (CVL) suffering from other diseases. (CVL = Central 
20 Veterinary Laboratory, UK, from where these sera from animals with other diseases 
were obtained). 

The MAN test is calibrated against "organic" farm controls, that is animals coming 
from a farm where the feedstuffs consist of grass and hay only. The MAN test is an 
25 empirical test, in that very low values are obtained for the MAN index, when healthy 
cows only are tested. 

A positive response is recognised when the MAN index is 3 standard deviations above 
the value found in controls, when testing the serum of a cow suspected of having BSE. 
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CLAIMS 

1. A method for diagnosing spongiform disease or demyelinating disease in 
vertebrates, including BSE, MS and CJD, which comprises assaying a biological sample 

5 for antibodies which bind to myelin and/or neurofilaments or to one or more antigenic 
(immunogenic) parts thereof. 

2. A method according to claim 1, in which the antibodies are IgA antibodies. 

10 3. A method according to claim 1 or 2, in which the assay is for antibodies that bind 
to vertebrate myelin and/or neurofilaments or parts thereof . 

4. A method according to claim 3, in which the vertebrate is bovine or human. 

15 5. A method according to claim 4, in which the test antigen is a peptide selected 
from the group consisting of peptides having sequences identified as Sequence ID Nos. 
1 to 8 hereinbefore specified. 

6. A method according to any of claims 1 to 5, in which a positive result is 
20 indicated by levels of antibodies at least about two standard deviations above that of 

control samples. 

7. A method according to any of the preceding claims combined with an assay for 
antibodies to Acinetobacter species. 

25 

8. A diagnostic kit for the detection of spongiform disease or demyelinating disease 
in vertebrates comprising, as test antigen, myelin and/or neurofilaments and/or one or 
more parts thereof. 
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9. A diagnostic kit according to claim 8, in which the test antigen is a peptide 
having a sequence selected from the group consisting of Sequence ID Nos. 1 to 8 
specified hereinbefore. 

5 10. A diagnostic kit according to claim 8 or 9, containing as test antigens myelin, 
neurofilaments, and Acinetobacter calcoaceticus. 
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FOR FURTHER ACTION 
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International appBcation No. 

PCT/GB 99/ 03936 



International fifing date 
(day/nxjiitiVyear) 25/1 1/1999 



AppBcant 

KING'S COLLEGE et al 



1, IYI TT>e applicant Is hereby notified that the IrrtemattonaJ Search Report has been estabtshed and Is transmitted herewith. 
Filing of amefKfenents and atiatement wider Article 19s 

The appflcant Is entitled, If he so wishes, to amend the claims of the International Appftcatkxi (see Rule 46): 

When? The time limft for fiftig such arnendrnents Is normaJry 2 months from the date of transmittal of the 
International Search Report; however, for more details, see the notes on the accompanying sheet 



Where? Directly to the 



International Bureau of WlPO 
34, chemln dee Colornbettes 
1211 Geneva 20, Switzerland 
Fascknlle No.: (41-22) 740.14.35 



For more detailed in struc ti ons, see the notes on the accompanying sheet 



□ The applicant Is hereby notified that no International 
Article 17(2)(a) to that effect Is transmitted herewith. 



Search Report wtll be established and that the declaration under 



a n With regard to the protest against payment of (an) addUonal feefs) under Rule 40.2, the applicant Is notified that 

tas been transmftted to the International Bureau together wfth tj 
the protest and the decision thereon to the designated Offices. 



□ the protest together wfch the decision thereon has been transmftted to the Irrtemationai Bureau together wth the 
appBcanfs request to forward the texts of both the 



| ) no decision has been made yet on the protest; the applicant wffl be notified as soon as a decision te made. 

4w Further action(s): The appflcant Is reminded of the foBowtng: 

Shortly after 18 iimnths from the priority date, the International application will be pubfished by the International Bureau. 
If the appBcant wishes to avoid or postpone publication, a notice of wfthdrawal of the International application, or of the 
priority claim, must reach the International Bureau as provided hi Rules 90JWS.1 and 90M&3, reepectfvefy, before the 
completion of the technical preparations for International purification. 

Wfchln 19 months from the priority date, a demand for International prefimtnary examination must be filed If the applicant 
wishes to postpone the entry brrto the national phase until 30 months from the priority date (fen some Offices even later). 

Wfthh 20 months from the priority date, the applicant must perform the prescribed acts for entry Into the national phase 
before ail designated Offices which have not been elected hi the demand or In a later election within 19 months from the 
priority date or could not be elected because they are not bound by Chapter IL 



Name and mafllng address of the mtemationaJ Searching Authority 

European Patent Office, P.B. 5616 Patentiaan 2 
NL-2280HVRJJswfk 

Tet (+31-70) 340-2040, Tx 31 651 epo nl, 
Fax (+31-70) 340-3016 



Authorized officer 

Jaap Hurenkamp 
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These Notes are intended to grve the basic instructions concerning the filing of amendments under article 19 The 
Notes are based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions 
7 r ,n 0336 ?! d l? cr ?E5?7 between these Notes and those requirements, the latter are applicable. For more 
detailed information, see also the PCT Applicant's Guide, a publication of WtPO. 

In these Notes 'Article-, -Rule', and "Section- refer to theprovisions of the PCT, the PCT Regulations and the PCT 
Administrative Instructions respectively. 



INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 

in.^t.^i^^' a "t r ; ecoive<1 * e international search report, one opportunity to amend the claims of the 

wrternational application. It should however be emphasized that, since all parts of the international application (claims. 
£T£5T2^ !T? S) . ma y£ e "T^** 1 during the international preliminary examination procure, .here « usuafly 
"° S^l^l e i m T ndmentS °J the . C ' a . ,ma Articte 19 exce P* where, e g. the applicant wants the latter to be published 
p J£!£^Tu F !T^!' 0na i. pf0teC,,0n or has another reaaon tor amending the claims before international pbuMcation 
Purmermore.it should be emphasized that provisional protection is available in some States only. 

What parts of the International application may be amended? 

Under Article 1 9, only the claims may be amended. 

During the international phase, the claims may also be amended (or further amended) under Article 34 before 
^.Sl^t!^ P^'^'nary Examining Authority. The description and drawings may only be amended under 
Article 34 before the International Examining Authority. 

?ZTi!S. n S ft*"' *" P " 1 * °' thS intemaJional application may be amended under Article 28 



When? 



Wrthin 2 months from the date of transmittal of the international search report or 16 months from the priority 
date, whichever time kmrt expires later. It should be noted, however, that the amendments will be considered 
ZjESSXZ" ^^Zl I" 1 they "f- rece(ved bv ,he International Bureau after the expiration of the 
applicable time limit but before the completion of the technical preparations for intern at ionalpublicat ion 

(Hule 4©\1). ■ 



Where not to file the amendments? 



How? 



.^T^^ 8 ™* ™^®<* w }* h }* e 'National Bureau and not with the receiving Office or the 
International Searching Authority (Rule 46.2). 

Where a demand for international preliminary examination has been/is filed, see below. 

Either by cancelling one or more entire claims, by adding one or more new claims or by amend ng the text of 
one or more of the claims as filed. 

nm^^T"^^^^ *V b ?! med . for 1 each Sheet of th * claims which, on account of an amendment or 
amendments, differs from the sheet ongtnalty filed. 

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a daim » 
cancelled^o renumbenng of the other claims is required. In all cases where claims are renumbered, they must 
be renumbered consecutively (Administrative Instructions, Section 205(b)). 

The amendments must be made in the language in which the international application Is to be published. 



What documents must/may accompany the amendments? 
Letter (Section 205(b)): 

The amendments must be submitted with a letter. 

The ^ letter wiS not be published with the international application and the amended claims. It should not be 
confused with the Statement under Article 1 9(1)' (see below, under "Statement under Article 19(1)"). 

The letter must be In English or French, at the choice of the applicant. However, If the language of the 
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The tetter must indicate the differences between the claims as filed and the claims as amended. It must, in 
particular, incScate, in connection with each claim appearing in the international application (it being understood 
that identical indications concerning several claims may be grouped), whether 

(i) the claim is unchanged; 

(H) the claim is cancelled; 

(tii) the claim is new; 

(rv) the claim replaces one or more claims as filed; 

(v) the claim is the result of the division of a claim as filed. 



The following examples Illustrate the manner In which amendments must be explained In the 
accompanying letter: 

1 . [Where originally there were 48 claims and after amendment of some claims there are 51 ]: 
"Claims 1 to 29, 31 , 32, 34, 35, 37 to 48 replaced by amended claims bearing the same numbers; 
otaims 30, 33 and 36 unchanged; new claims 49 to 51 added." 

2. [Where originally there were 1 5 claims and after amendment of all claims there are 1 1 ]: 
"Claims 1 to 15 replaced by amended claims 1 to 1 1 ." 

3. [Where originally there were 1 4 claims and the amendments consist tn cancelling some claims and in adding 
new claims]: 

"Claims 1 to 6 and 14 unchanged; claims 7 to 1 3 cancelled; new claims 15, 16 and 17 added." or 
"Claims 7 to 13 cancelled; new claims 15, 16 and 17 added; all other claims unchanged." 

4. [Where various kinds of amendments are made]: 

"Claims 1-10 unchanged; claims 1 1 to 1 3, 1 8 and 1 9 cancelled; claims 1 4, 1 5 and 1 6 replaced by amended 
claim 14; claim 17 subdivided into amended claims 15, 16 and 17; new claims 20 and 21 added." 



-Statement under article 190)" (Rule 46.4) 

The amendments may be accompanied by a statement explaining the amendments and indicating any impact 
that such amendments might have on the description and the drawings (which cannot be amended under 
Article 19(1)). 

The statement will be published with the international application and the amended claims. 
It must be In the language In which the International apppllcatlon Is to be published. 

It must be brief, not exceeding 500 words if in English or if translated into English. 

It should not be confused with and does not replace the letter indicating the differences between the claims 
as filed and as amended. It must be filed on a separate sheet and must be identified as such by a heading, 
preferably by using the words "Statement under Article 1 9(1 )." 

It may not contain any disparaging comments on the international search report or the relevance of citations 
contained in that report. Reference to citations, relevant to a given claim, contained in the international search 
report may be made only in connection with an amendment of that claim. 



Consequence If a demand for International preliminary examination has already been filed 

If, at the time of filing any amendments under Article 1 9, a demand for international preliminary examination 
has already been submitted, the applicant must preferably, at the same time of fifing the amendments with the 
International Bureau, also file a copy of such amendments with the International Preliminary Examining 
Authority (see Rule 62.2(a), first sentence). 



Consequence with regard to translation of the International application for entry Into the national phase 

The applicant's attention is drawn to the fact that, where upon entry into the national phase, a translation of the 
claims as amended under Article 19 may have to be furnished to the designated/elected Offices, instead of, or 
in addition to, the translation of the claims as filed. 

For further details on the requirements of each designated/elected Office, see Volume II of the PCT Applicant's 
Guide. 
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This International Search Report has been prepared by this International Searching Authority and Is transmitted to the appicant 
according to Article 1 a A copy Is betng transrntted to the hrtemational Bureau. 



Thte International Search Report cmstets of a total of 3 sheets. 

[X| It Is also accompanied by a copy of each prior art document cited fan this report 



1. Bests of the report 

a. With regard to the language, the International search was canted out on the baste of tte bnternationai application In the 
lartguage fan which It was ffled, unless otherwise Indicated under this tern. 

I I the International search was carried out on the basis of a translation of the International appfication furnished to this 
1 — 1 Authority (Rule 23.1 (b)). 

b. With regard to any nucleotide anoVor amino acid sequence disclosed In the International applcation, the International search 
was carried out on the basis of the sequence Bsung : 

contained fan the Imematicrial appfication ki written form, 
ffled together with the International application In computer readable form, 
furnished subsequently to this Authority h written form, 
furnished subsequently to this Authority fan computer reactole form. 

the statement that the subsequently furnished written sequence Bating does not go beyond the cBsclosure In the 
International application aa fled has been furnished. 

the statement that the Wormation recorded In computer readable form Is Identical to the written sequence listing has been 
fumtehed 

Certain claims were found unsearchable (See Box I). 
Unity of invention is lacking (see Box II). 

4w W*h regard to the title, 

[T] the text la approved as submftted by the appelant 

| | the text has been established by thte Authority to read as follows: 



□ 
□ 
□ 
□ 
□ 

□ 

□ 
□ 



5. Wfth regard to the abstract, 

fT| the text to approved as submitted by the applicant. 

□ the text has been established, according to Rule 38.2(b), by thte Authority as a appears In Box IIL The appflcant may, 
wfthin one month from the date of maJtng of this farrtemationaJ search report, eubmft comments to thte Authority. 

& The figure of the oVawings to be published wfch the abstract Is Figure No. 1 



(~| assugcjestedbymeappllcarit □ None of the figures. 

|X| because the applicant f aled to suggest a figure. 

| | because thte figure better characterizes the invention. 
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a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

I I the international search was carried out on the basis of a translation of the international application furnished to this 
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| | the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
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| | Certain claims were found unsearchable (See Box I). 
| | Unity of invention is lacking (see Box II). 



4. With regard to the title, 

|~X"1 the text is approved as submitted by the applicant. 

| | the text has been established by this Authority to read as follows: 



With regard to the abstract, 

[~X~| the text is approved as submitted by the applicant 
the text has been established, according to Rule 3 

within one month from the date of mailing of this international search report, submit comments to this Authority 
6. The figure of the drawings to be published with the abstract is Figure No. 1 



| — | the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 



| | as suggested by the applicant. Q None of the figures. 

[X] because the applicant failed to suggest a figure. 

| [ because this figure better characterizes the invention. 
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Diagnosis of Demyelinating or Spongiform Disease 

This invention relates to the diagnosis of demyelinating diseases and spongiform 
encephalopathies in animals and humans, especially BSE and similar or related diseases 
5 in humans. 

In our co-pending International application WO97/02667 we have disclosed a new 
diagnostic test for spongiform encephalopathy and other demyelinating conditions in 
mammals. The test disclosed in our prior application is based on a model of the genesis 

10 of this pathological state which is applicable to the various forms in which it is manifest 
in humans and other animals. In relation to the bovine spongiform disease this model 
provides an alternative to the current theory based on the formation of prions. Briefly, 
the new model is based on the phenomenon of molecular mimicry according to which 
mammals exposed to certain bacteria having peptide sequences which mimic myelin 

15 peptides experience an auto-immune reaction. Foremost among the bacteria that are 
involved in the induction of the auto-immune reaction are Acinetobacter species, 
especially Acinetobacter calcoaceticus. The diagnostic test based on the new model 
opens up the possibility of early treatment of these infections e.g. by use of an 
appropriate antibiotic to prevent further auto-immune attack on the animal's own myelin. 

20 

In our International application W099/47932, we have confirmed the presence of 
elevated levels of Acinetobacter IgA antibodies in sera of patients suffering from multiple 
sclerosis (MS) and Creutzfeld-Jacob disease CJD. 

25 In our priority UK application 9825948.4 we described further tests which confirmed the 
presence of antibodies to bovine myelin and also to bovine myelin neurofilaments in the 
sera of cows that have died from BSE. These antibodies are of the IgA type. Similar 
results have also been obtained with sera from patients suffering from MS and CJD. 
These findings confirm the validity of the model described above and permit the 

30 conclusion that we have discovered a general pattern of the origin of similar diseases that 
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occur or may occur in vertebrates including humans and other farm animals e.g. in 
poultry farms. Our latest results also provide the basis of a further test for the early 
identification of these diseases, especially incipient BSE in cows. This further test may 
either be alternative to or additional to that based on the detection of IgA antibodies to 
5 Acinetobacter species e.g. Acinetobacter calcoaceticus. 

The present invention therefore comprises a method for diagnosing spongiform disease 
or demyelinating disease in vertebrates, including BSE, MS and CJD, which comprises 
assaying a biological sample for antibodies, especially IgA antibodies, which bind to 
10 myelin and/or myelin neurofilaments or antigenic (immunogenic) parts thereof, including 
peptide components as hereinafter specified. 

The method preferably comprises assaying for antibodies to myelin and /or myelin 
neurofilaments of vertebrate species e.g bovine or human species. However, myelin and 
1 5 myelin neurofilaments from other species which are sufficiently homologous to those of 
bovine or human species to bind to the antibodies under estimation may alternatively be 
used . 

In carrying out the method a positive result is indicated by levels of antibodies at least 
20 about two standard deviations above that of control samples. 

The invention also comprises a diagnostic kit for the detection of spongiform disease or 
demyelinating disease in vertebrates comprising, as test antigen, myelin or myelin 
neurofilaments of antigenic (imunogenic)parts thereof. 

25 

The test antigen used in the above defined method and diagnostic kit may 
be a peptide component of the myelin or myelin neurofilaments, such as one of the 
following peptides having Sequence ID Nos 1-8, namely, 
l.NEALEK 2. LKKVHEE 3. EALEKQL 4. ELEDKQN 
30 2. EALEKQL 6. KKVHEE 7. EIRDLR 8. EQEIRDLR 
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The above sequences have been retrieved from the Protein Information Resource 
database release 44. 

5 In view of the greater specificity of the IgA antibodies in the immune response it may be 
concluded that the mechanism of infection with Acinetobacter is via the mucous 
membranes of the body , the primary sites being the gut or the nasal passages . It is 
possible that the nasal passages are the site of infection, resulting from inhalation of dust 
formed from dried sewage or animal excrement and carrying Acinetobacter. The 
1 0 knowledge of this mechanism implies the need for improved hygiene practices in the 
rearing of farm animals. 

Experimental 

1 5 Assays for the above mentioned organisms are described in our co-pending applications 
identified above, the contents of which are hereby incorporated by reference. Similar 
assay procedures using myelin protein or neurofilaments thereof as test antigens are 
described below. 

20 ELISA TEST: 

(1) Aliquots of 200ul of the antigen suspension A or B were absorbed on 96 well flat 
bottomed rigid polystyrene microtitre plates overnight at 4 deg. Cent. (Antigen A is 
bovine myelin from Sigma Chemical Company, Fancy Road, Poole, Dorset, BH12 4XA, 
UK, at a concentration of 5ug/ml and antigen B is bovine neurofilaments from Sigma 

25 also at a concentration of 5ug/ml). 

(2) The plates are then washed 3 times with phosphate buffered saline (PBS) 0.1 % 

(v/v) Tween 20. 

(3) Aliquots of 300ul of blocking solution (0.2 % w/v ovalbumin, 0. 1 % v/v Tween) 
in PBS is added to each weU and incubated for one hour at 37 deg. Cent. 

30 (4) The plates are then washed 3 times with PBS. Tween 20. 
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(5) Aliquots of 200ul serum samples (test or control) diluted 1/200 in PBS. Tween is 
added and incubated for 2 hours at 37 deg. Cent. 

(6) The plates are then washed 3 times with PBS. Tween 20. 

(7) Aliquots of 200ul of peroxidase conjugated rabbit anti-cow IgA (alpha chain) 
5 diluted 1/4000 with PBS. Tween are added and incubated for 2 hours at 37 deg. Cent. 

(8) The plates are then washed 3 times with PBS. Tween 20. 

(9) The development of the colorimetric assay takes place at room temperature for 20 
minutes, after the addition of 200ul per well of 0.5 mg/ml (2,2'-azinobis (3-ethylbenz- 
thiazoline-6-sulphonic acid) in citrate/ phosphate buffer, pH 4.1, containing 0.98 mM 

1 0 hydrogen peroxide . 

(10) The reaction is then stopped with lOOul of 2 mg/ml sodium fluoride and optical 
densities measured at a wavelength of 630 nm with a micro-ELISA plate reader. 

(1 1) All assays are done under coded conditions, in that the tester is unaware of the 
origin of the serum being studied (Test or control). 

1 5 (12) All tests are done in duplicate. 

The foregoing test procedure may be carried out in the same manner using human myelin 
or myelin neurofilaments or peptides derived therefrom. 

20 This assay is a novel way of diagnosing cattle suffering from bovine spongiform 

encephalopathy and humans suffering from MS and CJD in that it describes a test where 
antibodies to two brain antigens can be determined in bovine or human sera. Any 
reading in excess of 2 standard deviations of the healthy controls would indicate a 
positive response. Furthermore the test should be positive (above 2 standard deviations) 

25 for both antigens: (A) Bovine myelin protein and (B) Bovine neurofilaments. 

This is the first assay that describes measurements of autoantibodies to brain antigens in 
BSE affected cattle and patients with MS and CJD. 



30 



Results for BSE are shown in the accompanying Figures 1 and 2. 
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Those for MS and CJD are shown in the accompanying Figure 3. 

The tests described in our above-mentioned International applications may be combined 
with that of the present invention. This combined test is particularly suitable for use in 
5 testing for BSE. This combined test may be termed the W MAN test" and is based on 
separate measurements of 

autoantibodies to bovine myelin (white matter of the brain) and to bovine neurofilaments 
(gray matter of the brain), as well as to specific antibodies to the saprophytic bacterium 
Acinetobacter caicoaceticus. 
10 The auto-antibodies to bovine myelin and to bovine neurofilaments and antibodies and to 
Acinetobacter are measured as previously described, for each animal tested. 
The MAN index is then obtained by multiplying the optical densities according to the 
following algorithm: = 

15 Myelin IgA autoantibody x Acinetobacter antibody x Neurofilaments autoantibody 
i.e. the multiplication product M x A x N. 

The accompanying Figure 4 shows the results of this test when compared to healthy 
"organic"controls or to controls (CVL) suffering from other diseases. (CVL = Central 
20 Veterinary Laboratory, UK, from where these sera from animals with other diseases 
were obtained). 

The MAN test is calibrated against "organic" farm controls, that is animals coming 
from a farm where the feedstuffs consist of grass and hay only. The MAN test is an 
25 empirical test, in that very low values are obtained for the MAN index, when healthy 
cows only are tested. 

A positive response is recognised when the MAN index is 3 standard 
deviations above the value found in controls, when testing the serum of a cow suspected 
30 of having BSE. 
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CLAIMS 

1. A method for diagnosing spongiform disease or demyelinating disease in 
vertebrates, including BSE, MS and CJD, which comprises assaying a biological sample 

5 for antibodies which bind to myelin and/or myelin neurofilaments or to one or more 
antigenic (immunogenic) parts thereof. 

2. A method according to claim 1, in which the antibodies are IgA antibodies. 

10 3. A method according to claim 1 or 2, in which the assay is for antibodies that bind 
to vertebrate myelin and/or myelin neurofialaments or parts thereof . 

4. A method according to claim 3, in which the vertebrate is bovine or human. 

15 5. A method according to claim 4, in which the test antigen is a peptide selected 

from the group consisting of peptides having sequences identified as Sequence ID Nos. 1 
to 8 hereinbefore specified. 

6. A method according to any of claims 1 to 5, in which a positive result is 
20 indicated by levels of antibodies at least about two standard deviations above that of 

control samples. 

7. A method according to any of the preceding claims combined with an assay for 
antibodies to Acinetobacter species. 

25 

8. A diagnostic kit for the detection of spongiform disease or demyelinating disease 
in vertebrates comprising, as test antigen, myelin and/or myelin neurofilaments and/or 
one or more parts thereof. 
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9. A diagnostic kit according to claim 8, in which the test antigen is a peptide having 
a sequence selected from the group consisting of Sequence ID Nos. 1 to 8 specified 
hereinbefore. 



10. A diagnostic kit according to claim 8 or 9, containing as test antigens myelin, 
myelin neurofilaments, and Acinetobacter calcoaceticus. 
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IgA BOVINE NEUROFILAMENTS 
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